Effect of carbohydrate structure on biological activity of artificially N-glycosylated eel calcitonin.
To reveal the function of the carbohydrate portion of glycopeptides and glycoproteins, we chemo-enzymatically synthesized artificially N-glycosylated derivatives of eel calcitonin and studied their three-dimensional structure and biological activity. The CD and NMR spectra in trifluoroethanol-H(2)O solution showed that the glycosylation did not change the three-dimensional structure. All the derivatives retained the strong in vivo hypocalcemic activity of calcitonin. However, the relative activity was dependent on the structure of the attached carbohydrate. The single GlcNAc attachment best enhanced the activity, while larger carbohydrates decreased the activity. This relative activity order of compounds could be partly explained by their calcitonin-receptor binding affinity, though the affinity of the GlcNAc derivative did not exceed that of calcitonin. The enhanced hypocalcemic activity of the GlcNAc derivative was explained by its altered biodistribution. The GlcNAc attachment caused calcitonin to escape from the trap at the liver during the early circulation. Thus, the glycosylation was shown to modulate the biological activity of calcitonin depending on the carbohydrate structure without a change in the peptide backbone conformation.